The effects of combined menthol and borneol on fluconazole permeation through the cornea ex vivo.
The bioavailabilities of eye drops are very low, so it is eager to find a safe and effective penetration enhancer to improve drug bioavailability. In our study, the corneas of New Zealand albino rabbit were mounted in the improved Franz diffusion cells for the measurement of fluconazole diffusion across the corneal permeation barrier. The fluconazole concentrations and the cumulative osmolalities were calculated to investigate the changes of permeation parameters of fluconazole through the ex vivo cornea in the presence of different penetration enhancers. Compared with the control group, 0.05% and 0.1% menthol, as well as menthol combined with borneol were considered as the penetration enhancer significantly promoted the permeation of fluconazole through the cornea ex vivo (P<0.05), but the same trend was not found in borneol groups. Furthermore, the combination of borneol and menthol significantly enhanced the permeation rate in the same concentration, compared with their effects when used alone (P<0.01). In order to investigate the feasibility and safety of the mixture, the corneal hydration level or wink frequency over 5 min were detected. So there were no significant differences between the mixture group and the control one. Consequently, menthol combined with borneol can highly enhance fluconazole permeation through the ex vivo cornea. Because of its low irritation, it may be a new efficient and safe penetration enhancer with a good development and application potential.